From the Departments of Pbaysiology and Anatomy, Universily of California i Berkeley, Gklijornia --P REVIOUS studies have shown that longchain fatty acids are absorbed almost quantitatively via lymph, whereas the shorter chain fatty acids, as exemplified by decanoic acid, leave the intestinal tract by way of the portal blood (I, 2). Since it has recently been stated that a detectable portion of ingested phospholipides is absorbed as intact molecules (3), the questions arose as to what quantity escapes complete hydrolysis before absorption and what path of transport the absorbed products follow. The present report deals with these two phases of phospholipides metabolism.
The finding that phospholipide molecules need not be completely split before their absorption is confirmed. It is shown, in addition, that from q-30% of absorbed fatty acids which were fed in the form of phospholipides can be recovered in a phospholipide fraction of intestinal lymph. Under identical experimental conditions, only 2-7 % of fed triglyceride fatty acids is recovered as lymph phospholipides. (4), fatty acid (s), and fatty acid-Cl4 (6). Additional details have been described elsewhere (7). The phosphorus-fatty acid mole ratio of the isolated phospholipides was found to be I : 1-9 (theoretical for lecithins and cephalins, I : 2). 
Treatment of Lymph-Fistulae
Rats. The intestinal lacteals were cannulated as previously described (8). The rats were not fasted before insertion of the cannula nor were food and fluids withheld therafter. Immediately following cannulation the rats had access to a 1% NaCl solution.
The saline solution was generally replaced by tap water at the time the labeled mixture was administered.
Twenty to twenty-seven hours after the fistulae had been established, 0.5 cc of the test mixture was administered by stomach tube, and the lymph was collected thereafter for 11-23 hours. The lymph lipides were isolated and analyzed for total fatty acid-Cl4 and phospholipide-fa t ty acid-Cl4 as previously described (7). At the end of the lymph collection period, the rats were killed and the gastrointestinal tract, from the cardiac sphincter to anus, was excised. This was combined with the feces excreted after administration of the labeled meal, and analyzed for fatty acid-Cl4 (8). The amount of the Cl4 absorbed was determined from the difference between that administered and that recovered in the gastrointestinal tract and collected feces.
RESULTS
Analysis of Lymph of Rats Fed C14-Phospholipides. From 60--100% of the fatty acid-Cl4 contained in the administered phospholipide was absorbed (table 2), and of that absorbed, 70-100% was recovered in the total fatty acid fraction prepared from the collected lymph. From q-28% of the labeled fatty acids in lymph was present as phospholipides.
Analysis of Lymph of Rats Fed Tripalmitin-14Y4. The test mixture contained 3.5 mg of C14-labeled tripalmitin and either 75 or 150 and of this, 7~~90% was recovered in the total mg of unlabeled liver phospholipides in 0.5 cc fatty acid fraction prepared from the lymph. of corn oil. In I 1-22 hours, from 40-90 % of Only 2-7% of the lymph fatty acid-Cl4 was the administered Cl4 was absorbed (table 3) found in the phospholipide fraction. Each rat received 0.5 cc of corn oil containing 150 mg (diet A) or 20 mg (diet B) or 18 mg (diet C) of biosynthesized phospholipide-C 14. The test meal was administered at body temperature by stomach tube. In this manner each rat received about 3 X 10~ c.p.m. of fatty acid-Cl? * The difference (at time of death) between the Cl4 administered and the CY4 recovered in the gastrointestinal tract plus feces, expressed as a percentage of the administered C14. t Total fatty acid-G4 of lymph/absorbed Cl4 X IOO. lipides/total fatty acid-Cl4 of lymph X IOO.
$ Fatty acid-Cl4 in lymph phospho- plasma and liver phospholipide-P32 were rats fed Cx4-palmitic acid or b) triglycerides observed after the administration of the containing palmitic acid-r-C14. In the experilabeled phospholipides, and from these results ment in which labeled phospholipide was fed, the conclusion was drawn that a portion of about 20% of the lymph fatty acid-Cl4 was ingested phospholipides can be absorbed as present as phospholipides. In the experiment intact molecules. That complete hydrolysis of with the labeled triglyceride, the corresponding phospholipides is not obligatory before their value was about 3%. The finding that a absorption is again demonstrated here by the significant portion of fed phospholipides is high recoveries of labeled fatty acids in the absorbed before they undergo complete PhospholiPides fraction of lvmah obtained hydrolysis is confirmed. from rats fed labeled phospholipides.
Our results further indicate that about of the absorbed fatty acids administered in the &* form of phospholipides is transported from 2. lumen to lymph before the phospholipide molecules undergo complete hydrolysis.
In 30 the case of two rats (8 and g), it would appear that practically all of the fatty acid-containing 4 5: moiety of the incompletely hydrolyzed phospholipides was transported via the lymphatic 6. route.
7* SvB61\6ARY
Unanesthetized rats provided with intestinal 8* lymphatic fistulae weie fed either a) phospholipides that were prepared from liver of 9.
